Effects of Bull Exposure and Gonadotropin Releasing Hormone on Postpartum Interval and Fertility in Beef Cowsa by Miller, H.L. & Haigh, R.H.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Beef Report, 1988 Animal Science Reports
1988
Effects of Bull Exposure and Gonadotropin
Releasing Hormone on Postpartum Interval and
Fertility in Beef Cowsa
H.L. Miller
South Dakota State University
R.H. Haigh
South Dakota State University
Follow this and additional works at: http://openprairie.sdstate.edu/sd_beefreport_1988
Part of the Animal Sciences Commons
This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Beef Report, 1988 by an authorized administrator of Open
PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please contact
michael.biondo@sdstate.edu.
Recommended Citation
Miller, H.L. and Haigh, R.H., "Effects of Bull Exposure and Gonadotropin Releasing Hormone on Postpartum Interval and Fertility in
Beef Cowsa" (1988). South Dakota Beef Report, 1988. Paper 16.
http://openprairie.sdstate.edu/sd_beefreport_1988/16
EFFECTS OF BULL EXPOSURE AND GOIIADOTROPIN RELEASING HORMONE 
011 WSTPARTLW INTERVAL AND FERTILITY I N  BEEF COUS 
1 
H. L. M i l l e r  and R. H. Haigh 2 
Department o f  Animal and Range Sciences 
CATTLE 88-15 
Spring c a l v i n g  beef cows were u t i l i z e d  i n  a s tudy t o  determine the  e f f e c t s  o f  b u l l  exposure (BE) and 
Gonadotropin Releasing Hormone (GnRH) admin i s t ra t i on  on r e t u r n  t o  es t rus  and rep roduc t i ve  e f f i c i e n c y .  Cows were 
e i t h e r  exposed t o  an epididectomized b u l l  soon a f t e r  c a l v i n g  u n t i l  t he  breeding season o r  no t  exposed t o  b u l l s  
(NE). A l l  cows were synchronized w i t h  Synchro-Mate B (SMB). One-hal f  o f  the  BE and NE cows were implanted w i t h  
GnRH a t  SMB implant  removal i n  1987 o r  g iven an i n j e c t i o n  of GnRH a t  breeding i n  1988. Each year, 20 cows were 
b l e d  h o u r l y  f o r  80 consecut ive  hours a f t e r  SMB removal. There was no d i f f e r e n c e  (P>.05) i n  days from c a l v i n g  t o  
f i r s t  es t rus ,  c a l v i n g  date, number o f  cows c y c l i n g  before  breeding o r  concept ion  r a t e  t o  the  synchronized es t rus  
between BE o r  NE cow groups. I n  1987 GnRH implants reduced (P<.05) t he  t ime from SMB removal t o  t h e  p r e - o v u l a t o r y  
LH peak by  23.5 hours. However, t he re  was no d i f f e r e n c e  (P>.05) i n  LH peak leve ls ,  d u r a t i o n  o f  L u t e i n i z i n g  
Hormone (LH) peak o r  concept ion  ra te .  B u l l  exposure and GnRH implants had l i t t l e  e f f e c t  on the  i n t e r v a l  f rom 
c a l v i n g  t o  f i r s t  es t rus  o r  rep roduc t i ve  performance. 
(Key Words: Cows, B u l l  Exposure, GnRH, Postpartum I n t e r v a l ,  F e r t i l i t y . )  
I n t r o d u c t i o n  
The postpartum i n t e r v a l  i s  t he  p e r i o d  o f  t ime from c a l v i n g  u n t i l  t h e  f i r s t  e s t r u s  t h a t  i s  accompanied by  
ovu la t i on .  Management p r a c t i c e s  t o  decrease the t ime from c a l v i n g  t o  f i r s t  f e r t i l e  es t rus  would be economical ly 
b e n e f i c i a l  t o  t he  cow-ca l f  producer. Decreasing postpartum i n t e r v a l  should a l l ow  more t ime from f i r s t  f e r t i l e  
es t rus  u n t i l  t h e  breeding season. Th is  would increase the  p r o b a b i l i t y  o f  cows conce iv ing  e a r l y  i n  t he  breeding 
season, r e s u l t i n g  i n  o lde r  and heav ier  ca lves  a t  weaning and assur ing  cows ma in ta in  a 365-day c a l v i n g  i n t e r v a l .  
Recent research a t  SDSU and o ther  research s t a t i o n s  have i nd i ca ted  the presence o f  b u l l s  imnedia te ly  a f t e r  
c a l v i n g  may reduce the t ime t o  f i r s t  es t rus  i n  beef cows. 
Gonadotropin Releasing Hormone (GnRH) administered be fo re  breeding has r e s u l t e d  i n  va r i ous  r e s u l t s  concerning 
concept ion ra te .  Since GnRH c o n t r o l s  t he  re lease o f  L u t e i n i z i n g  Hormone (LH) which causes ovu la t i on ,  
a d m i n i s t r a t i o n  o f  GnRH may r e s u l t  i n  increased f e r t i l i t y .  
The purpose o f  t h i s  s tudy i s  t o  eva luate  t he  e f f e c t s  o f  b u l l  exposure postpartum on resumption o f  es t rus  and 
subsequent f e r t i l i t y  and t h e  e f f e c t s  o f  GnRH a d m i n i s t r a t i o n  on f e r t i l i t y  i n  t he  beef cow. 
Ma te r i a l s  and Methods 
F o r t y - s i x  beef cows i n  1987 and 59 i n  1988 were a l l o t t e d  t o  one of two treatment groups. Each year a f t e r  
c a l v i n g  ( 1  t o  7 days) every o the r  cow was exposed t o  a s t e r i l e  b u l l  (BE). The remainder were no t  sub jec ted t o  
b u l l  exposure (NE). Cow groups were maintained i n  separate pastures  w i t h  no f e n c e - l i n e  contac t .  Supplementary 
feeding cons i s ted  o f  co rn  s i l a g e  and haylege o r  hey t o  meet n u t r i e n t  requirements and t r a c e  minera l  s a l t .  Cows 
were i n  e x c e l l e n t  body c o n d i t i o n  throughout the  exper imental  per iod .  
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cows i n  both groups were b led weekly v ia  jugular venipuncture from 30 days a f t e r  ca lv ing u n t i l  
synchronizat ion t o  determine when cyc l ing  occurred. Serum progesterone values were determined by radioimnunoassay 
t o  conf irm cyc l ing  status. 
A l l  cows were synchronized wi th  Synchro-Mate B (SMB). Following SMB implant removal, calves were separated 
from the cows f o r  48 hours. Cows were a r t i f i c i a l l y  inseminated 48 hours a f t e r  implant removal. I n  1987 one-half 
of the cows were given a GnRH implant a t  the time of SMB removal. I n  1988 GnRH implants were not avai lable, so a 
GnRH i n j e c t i o n  was given t o  one-half  the  cows a t  the time o f  A I .  During the next 30 days a s t e r i l e  b u l l  was 
u t i l i z e d  f o r  est rus detect ion and cows return ing t o  estrus were inseminated. Cows were then exposed t o  an in tac t  
b u l l  f o r  an add i t i ona l  30 days. 
Each year 20 cows (10 from BE and 10 from NE; one-half  receiv ing GnRH and one-half  not receiv ing GnRH) were 
cannulated and bled hour ly  a f t e r  implant removal f o r  80 hours. Blood samples were assayed i n  1987 f o r  LH and are 
present ly  being assayed f o r  1987 es t rad io l  and 1988 LH and es t rad io l  Levels. 
Results and Discussion 
--
There was a trend f o r  cows exposed t o  b u l l s  t o  re tu rn  t o  estrus sooner than those not exposed (Table 1) but 
t h i s  was not a s i g n i f i c a n t  advantage (P>.05). Cows i n  the BE group had a 5-day advantage i n  1987 and 4 days i n  
1988. There was no d i f fe rence  (P>.05) i n  ca lv ing date e i the r  o f  the 2 years. 
No d i f ference (P>.05) was detected i n  the number of cows i n  estrus before synchronizat ion between the BE and 
NE groups. However, there was a d i f fe rence  (P<.05) between the 2 years i n  the percentage of cows i n  estrus before 
synchronization. I n  1987 the number o f  cows i n  estrus before synchronization was less than expected (39.1 and 
30.4% f o r  BE and NE, respect ive ly) .  No apparent reason f o r  the s i g n i f i c a n t  year d i f fe rence  i s  suggested with 
average ca lv ing  date s im i la r  both years. Synchronized estrus conception r a t e  was Lower i n  1987 than 1988 but not 
s i g n i f i c a n t l y .  This may be associated wi th  the GnRH implant used i n  1987 compared t o  the i n j e c t i o n  i n  1988. 
Conception r a t e  f o r  BE and NE cows was s im i la r  (P>.05) during the A1 per iod and breeding per iod i n  1987. 
Conception r a t e  f o r  the A1 and breeding season f o r  1988 w i l l  be determined using ca lv ing dates i n  1989. 
TABLE 1. AVERAGE CALVING DATE, DAYS FROM CALVING TO FIRST ESTRUS, COWS IN 
ESTRUS AND CONCEPTION RATES FOR BE AND NE COWS 
1987 1988 
Bull exposed Nonexposed Bull exposed Nonexposed 
No. cows 2 3 2 3 30 2 9 
Avg calving date 3-20 3 - 19 3-21 3-23 
Days from calving 
to 1st estrus 50.724.8 55.9i4.1 46.823.2 50.8k3.6 
No. cows in estrus prior 
to synchronization 
C 
9 a 7 a 2ob lgb 
Conception to: 
synchronized estrus, % 30.4 47.8 46.7 48.3 
A1 period, % 73.9 87.0 
breeding season, % 91.3 95.6 
a'b Values in rows with unlike superscripts differ ( K . 0 5 )  
C 1987 based on calving, 1988 based on breeding records. 
There was a d i f fe rence  (Pc.05) i n  the t iming of the pre-ovulatory  LH peak i n  cows implanted wi th  GnRH 
(Table 2 ) .  The peak i n  implanted cows occurred 23.4 hours e a r l i e r  than i n  nonimplanted cows. There was no 
d i f ference i n  LH peak Levels, Length of the LH surge or LH levels  during the sampling per iod betueen GnRH 
implanted and nonimplanted cows. The synchronized estrus conception r a t e  was not d i f f e r e n t  (P>.05) between the 
two groups or between years. Implanted cows i n  1987 had lower conception r a t e  (though not s i g n i f i c a n t )  than 
nonimplanted cows. This i s  probably due t o  the e a r l i e r  occurrence of the pre-ovulatory  surge, r e s u l t i n g  i n  the 
implanted cows o v u l a t i n g  sooner. Since a l l  cows were inseminated a t  the  same time, t h e  e a r l i e r  o v u l a t i n g  GnRH 
implanted cows may have had aged ova r e s u l t i n g  i n  Lower concept ion ra tes .  There was an advantage i n  concept ion 
r a t e  t o  synchronized A 1  i n  1988 f o r  cows i n j e c t e d  w i th  GnRH compared t o  non in jec ted  cows (60.7 vs 39.3%, 
respec t i ve l y ) .  
TABLE 2. PEAK LH LEVELS, DURATION OF LH PEAK, TIME OF PEAK LH OCCURRENCE AND 
CONCEPTION RATE TO COWS IMPLANTED OR INJECTED WITH GNRH 
1987 1988 
GnRH Control GnF3-I Control 
No. cows 24 2 2 2 8 2 8 
Hours from SMB removal to 
LH peak 19. 4a 42.9 b 
LH peak levels, mg/ml 23.5 22.4 
LH peak duration, hours 12.3 10.2 
Conception rate to 
C 
synchronized estrus , % 33.3 45.5 60.7 39.3 
a'b Values in rows with unlike superscripts differ(P<. 05) . 
C Cows implanted with GnRH in 1987 and injected in 1988. 
This  s tudy w i l l  cont inue f o r  an a d d i t i o n a l  year i n j e c t i n g  cows w i t h  GnRH a t  breeding. Hormone data  w i l l  be 
determined t o  p rov ide  i n fo rma t i on  on c i r c u l a t i n g  l e v e l s  i n  cows admin is tered GnRH a t  breeding t o  increase 
concept ion ra te .  
